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rk= 1 -mo exp(一kPm)一(1-mo)exp( -kPg) (5) 
m.= • m。-moexp( -kPm) 




















Table-1. Geometrical probability of the grain 
passage through mesh at different 
postures. 
Sieve 
Rough rice Brown rice 
C C' C c' 
0.111 0.055 0.160 0.115 
0.076 0.045 0.121 0.096 
0.046 0.037 0.087 0.080 






































Table-2. Dimensions of the sieves used in 
experiment. 
Aperture (mm) Area of sieve 
Siev巴 (W(cmxzL) ) Width Length 
3.6 4.5 1764 (28x63) 







Table-3. Characteristics of the grain used in 
experiment. 
ltem Rough rice Brown rice 
Size(mm) 
X Mean 7.24 5.0 
Max 8.3 5.5 
Min 6.2 4.5 
SD 0.33 0.2 
Y Mean 3.21 2.84 
Max 3.5 3.2 
Min 2.9 2.6 
SD 0.1 0.12 
Z Mean 2.21 2.04 
Max 2.5 2.3 
恥Hn 1.9 1.7 
SD 0.09 0.09 
Mass(mg) 
Mean 24.7 21.4 
Max 30.3 27.3 
Min 15.3 15.1 
SD 2.10 2.12 
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振動条件が選別性能に及ぼす影響をみるため，網傾斜


















Table-4. Variables in experiment. 
Fr叩 ency.1 Amplitude Direction lnclin叫 onI Feed rate S巳lev 
n(叩 nr(mm)α(deg) | s(deg) I Qμgjmin)l eve 
A 450 4 0 28 14 
6 ~ a N 
B 450 15 28 
6 30 20 N 
350 
C 450 4 0 28 14 
~ N 
D 450 15 28 
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Fig.-3. Undersize 1'ecovery in each 1'eceive1' at dif. 
fer巴ntoscillating conditions. 
(a)Sieve l/， Q=14 kg/min， n=450 cpm， 
1・=6mm， s =28' 
(b )Sieve 1， Q=20 kg/min， n=450 cpm， 
1・=6mm，α=0。
(c)Sieve l/， Q=9 kg/min， n=450cpm， 
日=0・，s=28' 






向成分は kv=ksin a/cos sである.ここで，aは振動方



















Table-5. Flowing velocity of grains on the 
sieve m. 
Direction Amplitude Frequency l !Ve(clomc/itsy ) 
a(deg) r(mm) n(cpm) I v 
350 13.6 
4 450 18.9 
550 21.7 。
350 24.4 







6 450 36.7 
550 62.2 
350 18.5 


















































Fig.-4. Efft'cts of intensity of oscillation on max. 




















Fig.-6. Relation between rough rice content in 
materials before and after screening and 
brown rice recovery. 
I∞ 
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Fig.-5. Relation between the accumulated rough 
rice content in undersize product and 
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Fig.-7. Screening efficiency as a fllnction of receiv-
ing location on different sieves， Q=14 kg/ 
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Fig.-8. Screening efficiency as a fll1ction of receiv-
ing location at di仔erentamplitlldes， Q=14 
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Fig.-9. Screening efciency as a function of receiv-
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Fig.-1O'. Relation between screening efficiency and 
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Fig.-l1. An example of number of trials at different 







































































Inclination of sieve(deg} 
Fig.-12. Effects of the amplitude of oscillation(a) 





































Fig.-13. Effects of the condition of oscillation on ある.
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Fig.-15. Effects of the frequency of oscillation on 
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Fig.-16. Comparison of experimentitl results and 
caluculated values of undersize recovery 
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Fig.-17. Experimental reslllts by using of 4 layel'巴d
sleve. 
Table-6. Screening efficiency 'f)N and brown rice recovery 'f)C at the level of 0.3% 
in rOllgh rice content. 
Feed rate (kg/r山 1)
Direc伽 lhTIPIi 14 20 
(deg) (mm) 
万N 守C 甲N 甲C
4 63.6* 59.0 40.2 37.4 。
6 60.8* 56.3 75.2* 69.6 
4 62.5* 58.0 48.4 44.8 
15 
6 47.1 43.6 64.9* 60.1 
4 66.2* 61.4 82.4* 76.3 
30 
6 50.1 49.3 31.3 29.0 




で，本揺動万石の操作上の目安と して， 第 1網岡上の穀
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Summary 
This pap巴ris to report the theoretical analysis 
of screening process and the experimental studies 
concerning to the separating characteristics of rough 
and brown rice by a shaking grain screen. The 
experiments were carried out under the various 
conditions， that is， different amplitude， frequency， 
direction of oscillation and inclination of sieve， using 
the mixture of rough and brown rice in the ratio of 
1 : 9(weight). The four-bar linkage and the eccentric 
divce were adopted in order to oscillat巴 thescreen. 
The main results were as follows : 
1) When the feed rate was high or the intensity 
of oscilation was low， the motion of flowing grains 
was in stagnancy， the recovery was nearly equal for 
the most part of each receiver， and the peak was 
located on lower receiver. 
2) On increasing the intensity and the direc-
tion of oscillation， the flowing v巴locityof grains was 
high， accompanied with bouncing motion. 
3) The behaviour of flowing grains was divided 
into two stages ; in the自rststage， the flow of grain 
was stagnant， and the und巴rsizerecovery increased 
gradually on lower receiver， and in 2 nd stage， itwas 
in bouncing flow. In the middle of these stages， th巴
grain passage through mesh became maximum. The 
maximum rate of grain passage increased with the 
increase of intensity of oscillation. 
4) The rough rice content in the undersize 
product decreased with the increase of feed rate and 
with the decrease of oscillation， but was independent 
of the si巴veinclination and the direction of oscila・
tion. In each sieve， the rough rice content increased 
in proportion to the brown rice recovery. 
5) The maximum value of screening efficiency 
was in a range of 40 to 70 percent， and high at 4 mm 
86 
in amplitude， and then the maximum value was 
obtained in upper receiver with increasing amplitud巴
and frequency. 
6) The screening process was simulated by a 
mathematical modle in which number of trials， 
posture of flowing grain and probability of grain 
passage through mesh were asummed. The calculated 
values bas巴don the modle agreed approximately 
with the experimental results of the grain recov-
ery and the rough rice content. The number of trials 
per unit time increased with the increase of intensity 
of oscillation， however， the number of trials per unit 
section of sieve decreased with increasing amplitude 
and inclination of sieve， according to high flowing 
velocity of grains. The maximum number of trials 
was at 450 cpm in frequency. 
7) The separating characteristics from 4-1ayer-
ed sieve was simillar to that from single sieve， and 
the screening efficiency was high at 4 mm in ampli-
tude. From the brown rice recovery and the screen-
ing efficiency， itwas found that the good screening 
results were obtained within a range of 10 to 20 cm 
in the length of flowing grain on the 1 st sieve. 
めTheexcessive bouncing flow of grain was 
undesirable for the separation of rough and brown 
rice. The stratification process was necessary to be 
given to grains in order to obtain the good separation 
for a certain period， when the brown rice pass 
between other grains to the sieve， that is， the 
stagnant flow was the important process of grain 
separation. 
It was consider巴dthat the suitable oscillation of 
a screen was usefull to increase the stratification， the 
comparison process of grains and mesh in terms of 
probabili ties， and screening rate. 
